
I I

/forff A orovgd

AD-A214 7 13 TATON PAGE 1 N 00r08
Bud to"S POvW 'm o. WOWuq tneti" #W low"m vunsfa1~~~q @U1hiMG Sa~oa
11914 -q ltcorlenvIow ,a@4AomdtC 4 eU Wu h bMf lMU3 o 4W le 4U

~~94cg k WW o~eu w"Oa u pStugrwW %*meo Pa 07064 lef WSLqw DC 20343

1. AGENCY USE ONLY (Law bdk 2. REPORT DATE 3. REPORT TYPE AND DATES COVERED
May 84 Final (5/15/82-5/14/83

4 T AND SUfTL1 S. FUNDING NUMBERS
FINAL SCIENTIFIC REPORT, GRANT AFOSR-81-0171,
15 MAY 1982-14 MAY 1983

61102F

, AUTHOR(SW 2304/A4

Frederick Bloom

7. PE1PG ORGANIZATION NAME(S) AND ADOMESS(ES) SL PERFOMNG ORGAN gATION
REPORT NUMSE.

University of South Carolina

Dept of Mathema tics & Statistics
Columbia SC 29208 A % r, , ,

9. SPOSOING/MONITORING AGENCY NAME(S) AND AOOESSES) Ia. SPONSORING/ MOWORING

AGENCY REPORT NUMER

AFOSR
bldg 410
BAFB DC 20332-6448 AFOSR-81-0171

11. SUP9UMENTARY NOTES

12s. DOSTRNUTiON/AVAILAIJIT STATEMENT 121. DiSTR"TION CODE

Approved fm pbut r.l*1a;

/ Dbuthla~tkoa UOIhnahed

13. ABSTRACT (M*.,aan200worW

The investigator focused on and produced papers in the following areas of research
",Systems of nonlinear hyperbolic equations associated with problems of classical
electromagnetic theory," "'Shock formation in inhomogeneous quasilinear systems
associated with nonlinear electromagnetic models," and "Shock wave formation for
inhomogeneous hyperbolic systems associated with nonlinear transmission line
problems." Details on this research are contained in the report.

NO 2 9 19W.
DTB U

14. SUIUECT TERMS 1S. NUMBER OF PAGES
4

16. PRCE cool

17' SECURITY CLASSIFICATION IL SECURITY CLASSIFICATION 19. SECURITY CLASSIFICATION 20. LIMITATION Of ABSTRACT

OF REPORT OF THIS PAGE Of ABSTRACT

unclassified unclassified I _I

NSN 7SO-1-2W05500 Standara Form 298 (890104 Drat)
* P.,f" " A' 1i Z""Q,' , : '; " rt, 4"



Northern Illinois University Ll
DeK i;b .U, GO115-238

Department of Mathematical Sciences
815 75

May 14, 1984

TO: AFOSR
Boiling, AFD, DC 20332

FROM: Frederick Bloom, Professor
Department of Mathematical Sciences, NIU

RE: Final Scientific Report, AFOSR-81-0171, 15 May 1981 - 14 May 1983

During the period 15 May 1981 - 14 May 1982 the principal investigator was

on leave at the University of Connecticut (Fall 1981) and the University of
Maryland (Spring and Summer 1982); work completed during that period is
summarized in the enclosed interium report covering that period. During
the period 15 Mpv 19R2 - 14 N'ay 1383 our etforts were centered on studying
shock formation for plane waves propagating in nonlinear dielectric media and
on the possible dissipative effects of anisotrophy, nonlinear conduction
currents, and nonlinear dielectric relaxation. We also considered problems
of singularity formation for electromagnetic wave propagation in nonlinear
distributed parameter transmission lines. Appropriate summaries of our work
in this area, some of which was completed after the principal investigator
had accepted his present position at Northern Illinois University, may be
found in the attached abstracts #4, 5, and 6.
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Systems of Nonlinear Hyperbolic Equations
Associated with Problems of Classical

Electromagnetic Theory

Frederick Bloom
Department of Mathematical .ciences

Northern Illinois University
DeKalb, Illinois 60115

Abstract

The manifestation of a variety of nonlinear phenomena in electromagnetic theory
is considered with specific emphasis on shcck formation for plane waves pro-
pagating in nonlinear dielectric media and the possible dissipative effects
nr -.nisotLoptny, nonlii,ear CLiduction currents, and nonlinear dielectric

relaxation. Also considered are problems of singularity formation for
electromagnetic wave propagation in nonlinear distributed paramcrter crans-

mssion lines.
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Shock Formation in Inhonmogeneous

Quasilinear Systems Associated with Nonlinear

Electromagnetic -odels

Frederick Bloom

Department of Mathematical Scitnce-
Northern Illinois 1'niversitv

DeKalb, Illinois 60115

ABS'TPRCT

We consider the problem of the existence of smooth globally defined

solutions to a quasilinear system of inhomogeneous hyperbolic equations; these

equations are shown to model both the behavior of a distributed parameter non-

li:ear transmission line, with voltage dependent capacitance and non-zero

resistance and leakage conductance, and the interaction of a plane electromagnetic

waive with a nonlinear dielectric half-space in the presence of a nonlinear

conduction current. Specific conditions are exhibitLed, for both models, under

,hich shocks form if the gradients of the initial data in each respective Droblem

are. pointwise, sufficiently large. The analysis is based upon a study of the

bohavior of appropriate sets of Riemann invariants along their respective

characteristic curves.
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